Liposomes are most placed acquiring in pharma industries and very useful in the various drug delivery system used to target the drug to particular tissue. Because of structural similarity between lipid bilayer (two layer) and cell membrane, liposome can easily penetrate effectively deliver drug to such that a free drug would not easily penetrate. Liposomes can be also encapsulate in both hydrophilic and hydrophobic materials, and are utilized as drug carriers in drug delivery. This technology is very useful for the treatment of certain diseases. Now a day's most of the researcher attraction and interest will increase for that technology i.e. Liposomes. Main object of this review this technology i.e. Liposomes very useful in certain disease and easily prepare and also give various advantages other than. Liposomes are highly biocompatible, with applications ranging from delivering enzymes, antibacterial, antiviral drugs, antiparasite drugs, transdermal transporters, fungicides, diagnostic tools and adjuvant for vaccines. This paper mainly focus on exclusively scalable techniques and also focus on strength, respectively, limitations in respect to industrial applicability and regulatory requirements concerning liposomal drug formulations based on FDA and EMEA documents.
INTRODUCTION Liposomes
Liposomes consist of vesicles composed of bilayers or multilayers that contain or have phospholipids and cholesterol surrounding an aqueous compartment. Drug is entrapped within the liposome and is released from the liposome for absorption at the intestinal membrane surface. This dosage form received considerable and this may well relate to their absorption enhancing ability, the feasibility of their use to promote drug absorption is uncertain drugs or chemical entities. Advances in combinatorial chemistry have led to the discovery of a wide number of new chemical entities (NCE) or drugs that have a potential therapeutic action on the biological systems. But most of the NCEs or drugs being discovered provide a challenge or produce most difficulties to the formulation scientist because of their physicochemical properties like poor solubility and permeability. Even though, above problems or difficulties could be addressed, but most of the molecules do not show or they fail their desired therapeutic action in vivo, which leads to lack of in vitro -in vivo correlation. A majority of antineoplastic agents, which are highly cytotoxicity to tumor cells in vitro, affect the normal cells also. This is due to their low therapeutic index (TI), i.e., the dose required to produce anti-tumor effect is toxic to normal cells. Such drugs have to be targeted to a specific site (diseased site) in order to reduce their toxic effects to normal tissues. Hence, an efficient drug delivery system is required to present the maximum fraction of administered dose at the target site or valuable for targeted sites. (Amidon et al., 1995) Various carriers like nanoparticles, microparticles, polysaccharides, lectins and liposomes can be used to target the drug to a specific site. Liposomal drug delivery is gaining interest due to its contribution to varied areas like drug delivery, cosmetics, and structure of biological membrane. Liposomes very useful because act as a carrier for a variety of drugs, having a potential therapeutic action or other properties. Liposomes are colloidal carriers, having a size range of 0.01-5.0μm in diameter. Indeed these are bilayer vesicles that are formed when phospholipids are hydrated in excess of aqueous medium or aqueous solution. Liposomes have got a potential advantage of encapsulating hydrophilic as well as hydrophobic drugs and targeting them to the phospholipids Fewer stables Liposomes are flexible, non-toxic, biocompatible, completely biodegradable, and non-immunogenic for systemic and nonsystemic administrations Sometimes phospholipids undergoes oxidation and hydrolysis-like reaction Flexibility to couple with site-specific ligands to achieve active targeting
MECHANISM OF LIPOSOME FORMATION
The basic or important part of liposome is formed by phospholipids, which are amphiphilic molecules (having a hydrophilic head and hydrophobic tail). The hydrophilic part is important it is mainly phosphoric acid bound to a water soluble molecule, whereas, the hydrophobic part consists of two fatty acid chains with 10-24 carbon atoms and 0-6 double bonds in each chain. When these phospholipids are disseminate or dispersed in aqueous medium, they form lamellar sheets by organizing in such a way that, the polar head group faces outwards to the aqueous region while the fatty acid groups face each other and finally form spherical/vesicle like structures called as liposomes. The polar portion remains or residue part in contact or touch with aqueous region along with shielding or keep safe of the non-polar part (which is oriented at an angle to the membrane surface). (Gregoriadis., 1979) When phospholipids are hydrated in water, along with the input of energy like Sonication, shaking, heating, homogenization, etc. it is the hydrophilic/ hydrophobic interactions between lipid-lipid, lipidwater molecules that lead or show to the formation of bilayer vesicles in order to achieve or arrive at a thermodynamic equilibrium in the aqueous phase. (Gregoriadis., 1979 There are two Sonication techniques: (Tirrell et al., 1971) Probe Sonication The tip of a sonicator is directly engaged into the liposome dispersion. The energy input into lipid dispersion is very high in this method. The coupling of energy at the tip results in local hotness; therefore, the vessel must be engrossed into a water/ice bath. Throughout the sonication up to 1 h, more than 5% of the lipids can be deesterified. Also, with the probe sonicator, titanium will slough off and pollute the solution.
Bath sonication
The liposome dispersion in a cylinder is placed into a bath sonicator. Controlling the temperature of the lipid dispersion or scatter is usually easier in this method, in contrast to Sonication by dispersal directly using the tip. The material being sonicate can be protected Vol. 6, Issue 2 | magazine.pharmatutor.org
PharmaTutor

PRINT ISSN: 2394-6679 | E-ISSN: 2347-7881
in a sterile vessel, dissimilar the probe units, or under an inert atmosphere.
FRENCH PRESSURE CELL: (Sahoo et al., 2003)
Extrusion French pressure cell involves the extrusion of MLV through a small orifice. An important feature of the French press vesicle method is that the proteins do not seem to be significantly pretentious during the procedure as they are in sonication. An interesting comment is that French press vesicle appears to recall entrapped solutes significantly longer than SUVs do, produced by sonication or detergent removal. The method involves gentle handling of unstable materials. The method has several advantages over Sonication method [25] . The resulting liposomes are rather larger than sonicated SUVs. The drawbacks of the method are that the high temperature is difficult to attain, and the working volumes are comparatively small (about 50 mL as the maximum). Freeze-thawed liposomes SUVs are rapidly frozen and thawed slowly. The short-lived sonication disperses aggregated materials to LUV. The creation of unilamellar vesicles is as a result of the fusion of SUV throughout the processes of freezing and thawing. This type of synthesis is strongly inhibited by increasing the phospholipid concentration and by increasing the ionic strength of the medium. The encapsulation efficacies from 20% to 30% were obtained. (Tirrell et al., 1971) Ether injection (solvent vaporization) A solution of lipids dissolved in diethyl ether or ether-methanol mixture is gradually injected to an aqueous solution of the material to be encapsulated at 55°C to 65°C or under reduced pressure. The consequent removal of ether under vacuum leads to the creation of liposomes. The main disadvantages of the technique are that the population is heterogeneous (70 to 200 nm) and the exposure of compounds to be encapsulated to organic solvents at high temperature.
Solvent dispersion method
Ethanol injection (Sahoo et al., 2003)
A lipid solution of ethanol is rapidly injected to a huge excess of buffer. The MLVs are at once formed. The disadvantages of the method are that the population is heterogeneous (30 to 110 nm), liposomes are very dilute, the removal all ethanol is difficult because it forms into azeotrope with water, and the probability of the various biologically active macromolecules to inactivate in the presence of even low amounts of ethanol is high.
Reverse phase evaporation method (Sahoo et al., 2003) This method provided a progress in liposome technology, since it allowed for the first time the preparation of liposomes with a high aqueous spaceto-lipid ratio and a capability to entrap a large percentage of the aqueous material presented. Reverse-phase evaporation is based on the creation of inverted micelles. These inverted micelles are shaped upon sonication of a mixture of a buffered aqueous phase, which contains the water-soluble molecules to be encapsulated into the liposomes and an organic phase in which the amphiphilic molecules are solubilized. The slow elimination of the organic solvent leads to the conversion of these inverted micelles into viscous state and gel form. At a critical point in this process, the gel state collapses, and some of the inverted micelles were disturbed. possibly result in the breakage of DNA strands or the denaturation of some proteins. Modified reverse phase evaporation method was presented by Handa et al., and the main benefit of the method is that the liposomes had high encapsulation efficiency (about 80%).
Detergent removal method (removal of nonencapsulated material)
Dialysis the detergents at their critical micelle concentrations (CMC) have been used to solubilize lipids. As the detergent is detached, the micelles become increasingly better-off in phospholipid and lastly combine to form LUVs. The detergents were removed by dialysis. A commercial device called LipoPrep (Diachema AG, Switzerland), which is a version of dialysis system, is obtainable for the elimination of detergents. The dialysis can be performed in dialysis bags engrossed in large detergent free buffers (equilibrium dialysis).
Detergent (cholate, alkyl glycoside, Triton X-100) removal of mixed micelles (absorption)
Detergent absorption is attained by shaking mixed micelle solution with beaded organic polystyrene adsorbers such as XAD-2 beads (SERVA Electrophoresis GmbH, Heidelberg, Germany) and Bio-beads SM2 (Bio-Rad Laboratories, Inc., Hercules, USA). The great benefit of using detergent adsorbers is that they can eliminate detergents with a very low CMC, which are not entirely depleted.
Gel-permeation chromatography
In this method, the detergent is depleted by size special chromatography. Sephadex G-50, Sephadex G-l 00 (Sigma-Aldrich, MO, USA), Sepharose 2B-6B, and Sephacryl S200-S1000 (General Electric Company, Tehran, Iran) can be used for gel filtration. The liposomes do not penetrate into the pores of the beads packed in a column. They percolate through the inter-bead spaces. At slow flow rates, the separation of liposomes from detergent monomers is very good. The swollen polysaccharide beads adsorb substantial amounts of amphiphilic lipids; therefore, pretreatment is necessary. The pre-treatment is done by presaturation of the gel filtration column by lipids using empty liposome suspensions.
Dilution
Upon dilution of aqueous mixed micellar solution of detergent and phospholipids with buffer, the micellar size and the polydispersity increase fundamentally, and as the system is diluted beyond the mixed micellar phase boundary, a spontaneous transition from poly-dispersed micelles to vesicles occurs.
Stealth liposomes and conventional liposomes
Although liposomes are like biomembranes, they are still foreign objects of the body. Therefore, liposomes are known by the mononuclear phagocytic system (MPS) after contact with plasma proteins. Accordingly, liposomes are cleared from the blood stream. These stability difficulties are solved through the use of synthetic phospholipids, particle coated with amphipathic polyethylene glycol, coating liposomes with chitin derivatives, freeze drying, polymerization, micro-encapsulation of gangliosides. 
Freeze-protectant for liposomes
Natural excerpts are usually degraded because of oxidation and other chemical reactions before they are delivered to the target site. Freeze-drying has been a standard practice employed to the production of many pharmaceutical products. The overwhelming majority of these products are lyophilized from simple aqueous solutions. Classically, water is the only solvent that must be detached from the solution using the freeze-drying process, but there are still many examples where pharmaceutical products are manufactured via a process that requires freeze-drying from organic cosolvent systems. Freeze-drying (lyophilization) involves the removal of water from products in the frozen state at tremendously low pressures. The process is normally used to dry products that are thermo-labile and would be demolished by heatdrying. The technique has too much potential as a method to solve long-term stability difficulties with admiration to liposomal stability. Studies showed that leakage of entrapped materials may take place during the process of freeze-drying and on reconstitution. Newly, it was shown that liposomes when freeze-dried in the presence of adequate amounts of trehalose (a carbohydrate commonly found at highconcentrations in organism) retained as much as 100% of their original substances. It shows that trehalose is an excellent cryoprotectant (freezeprotectant) for liposomes. Freeze-driers range in size from small laboratory models to large industrial units available from pharmaceutical equipment suppliers. 
Mechanism of transportation through liposome
Fusogenic liposomes and antibody-mediated liposomes in cancer therapy (Andreas et al., 2011)
It has been infrequently well-known that a powerful anticancer drug, especially one that targets the cytoplasm or cell nucleus, does not work due to the low permeability across a plasma membrane, degradation by lysosomal enzymes through an endocytosis-dependent pathway, and other reasons. Thus, much attention on the use of drug delivery systems is focused on overcoming these problems, ultimately leading to the inductionof maximal ability of anti-cancer drug. In this respect, a new model for cancer therapy using a novel drug delivery system, fusogenic liposome, was developed. Fusogenic liposomes are poised of the ultraviolet inactivated Sendai virus and conventional liposomes. Fusogenic liposomes effectively and directly deliver their encapsulated contents into the cytoplasm using a fusion mechanism of the Sendai virus, whereas 
Characterization of liposomes:
Liposomes produced by different methods have varying physicochemical characteristics, which leads to differences in their in vitro (sterilization and shelf life) and in vivo (disposition) performances. Rapid, precise and reproducible quality control tests are required for characterizing the liposomes after their formulation and upon storage for a predictable in vitro and in vivo behavior of the liposomal drug product. A liposomal drug product can be characterized for some of the parameters that are discussed below. (Chrai et al., 2001) Size and size distribution When liposomes are intended for inhalation or parenteral administration, the size distribution is of primary consideration, since it influences the in vivo fate of liposomes along with the encapsulated drug molecules. Various techniques of determing the size of the vesicles include microscopy (optical microscopy, negative stain transmission electron microscopy, cryo-transmission electron microscopy, freeze fracture electron microscopy and scanning electron microscopy, diffraction and scattering techniques (laser light scattering and photon correlation spectroscopy) andhydrodynamic techniques (field flow fractionation, gel permeation and ultracentrifugation).
Percent drug encapsulation
The amount of drug encapsulated/ entrapped in liposome vesicle is given by percent drug encapsulation. Column chromatography can be used to estimate the percent drug encapsulation of liposomes. The formulation consists of both free (unencapsulated) and encapsulated drug. So as to know the exact amount of drug encapsulated, the free drug is separated from the encapsulated one. Then the fraction of liposomes containing the encapsulated drug is treated with a detergent, so as to attain lysis, which leads to the discharge of the drug from the vesicles into the surrounding medium. (Andreas et al., 2011) This exposed drug is assayed by a suitable technique which gives the percent drug encapsulated from which encapsulation efficiency can be calculated. Trapped volume per lipid weight can also give the percent drug encapsulated in a liposome vesicle. It is generally expressed as aqueous volume entrapped per unit quantity of lipid, μl/μmol or μg/mg of total lipid. In order to determine the trapped volume, various materials like radioactive markers, fluorescent markers and spectroscopically inert fluid can be used. Radioactive method is mostly used for determining trapped volume. It is determined by dispersing lipid in an aqueous medium containing a non-permeable radioactive solute like [22Na] or [14C] inulin. Alternatively, water soluble markers like 6-carboxyfluorescein, 14C or 3H-glucose or sucrose can be used to determine the trapped volume. A novel method of determining intravesicular volume by salt entrapment was also reported in literature.
Surface charge (Chrai et al., 2001) Since the charge on the liposome surface plays a key role in the in vivo disposition, it is essential to know the surface charge on the vesicle surface. Two methods namely, free-flow electrophoresis and zeta potential measurement can be used to estimate the surface charge of the vesicle. The surface charge can be calculated by estimating the mobility of the Vol. 6, Issue 2 | magazine.pharmatutor.org
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liposomal dispersion in a suitable buffer (determined using Helmholtz-Smolochowski equation).
Vesicle shape and lamellarity
Various electron microscopic techniques can be used to assess the shape of the vesicles. The number of bilayers present in the liposome, i.e., lamellarity can be determined using freeze fracture electron microscopy and 31P-Nuclear magnetic resonance analysis64. Apart from knowing the shape and lamellarity, the surface morphology of liposomes can be assessed using freeze-fracture and freeze-etch electron microscopy.
Phospholipid identification and assay (Chrai et al., 2001)
The chemical components of liposomes must be analyzed prior to and after the preparation. Barlett assay, Stewart assay and thin layer chromatography can be used to estimate the phospholipid concentration in the liposomal formulation. A spectrophotometric method to quantify total phosphorous in a sample was given in literature, which measure the intensity of blue color developed at 825 nm against water. Cholesterol oxidase assay or ferric perchlorate method and Gas liquid chromatography techniques can be used to determine the cholesterol concentration.
STABILITY OF LIPOSOMES
During the development of liposomal drug products, the stability of the developed formulation is of major consideration. The therapeutic activity of the drug is governed by the stability of the liposomes right from the manufacturing steps to storage to delivery. A stable dosage forms is the one which maintains the physical stability and chemical integrity of the active molecule during its developmental procedure and storage. A well designed stability study includes the evaluation of its physical, chemical and microbial parameters along with the assurance of product's integrity throughout its storage period. Hence a stability protocol is essential to study the physical and chemical integrity of the drug product in its storage. (Johnston et al., 2007) Physical stability Liposomes are bilayered vesicles that are formed when phospholipids are hydrated in water. The vesicles obtained during this process are of different sizes. During its storage, the vesicles tend to aggregate and increase in size to attain thermodynamically favorable state. (Andreas et al., 2011) During storage, drug leakage from the vesicles can occur due to fusion and breaking of vesicles, which deteriorates the physical stability of the liposomal drug product. Hence morphology, size and size distribution of the vesicles are important parameters to assess the physical stability. In order to monitor this, a variety of techniques like light scattering and electron microscopy can be used to estimate the visual appearance (morphology) and size of the vesicles.
Chemical stability
Phospholipids are chemically unsaturated fatty acids that are prone to oxidation and hydrolysis, which may alter the stability of the drug product. Along with this, pH, ionic strength, solvent system and buffered species also play a major role in maintaining a liposomal formulation. Indeed chemical reaction can be induced even by light, oxygen, temperature and heavy metal ions. Oxidation deterioration involves the formation of cyclic peroxides and hydroxyperoxidases due to the result of free radical generation in the oxidation process. Liposomes can be prevented from oxidative degradation by protecting them from light, by adding anti-oxidants such as alpha -tocopherol or butylated hydroxyl toluene (BHT), producing the product in an inert environment (presence of nitrogen or Argon) or by adding EDTA to remove trace heavy metals. Hydrolysis of the ester bond at carbon position of the glycerol moiety of phospholipids leads to the formation of lyso-phosphatidylcholine (lysoPC), which enhances the permeability of the liposomal contents. Hence, it becomes necessary to control the limit of lysoPC within the liposomal drug product. Surface hydration (Andreas et al., 2011) Liposomes with hydrophilic surface coatings are less prone to opsonization, hence reducing its uptake by RES cells. This can be attributed to the hydrophilic surface coating, which reduces the interaction of liposomes with cell and blood components. These sterically stabilized liposomes are more stable in the biological environment and exhibit high circulation half lives, when compared to liposomes coated with hydrophobic coatings. Monogangliosides, hydrogenated phosphotidyl inositol, polyethylene glycol are some of the hydrophilic groups responsible for steric stabilization of liposomes.
Bilayer fluidity (Chrai et al., 2001) Lipid exists in different physical states above and below the phase transition temperature (Tc). They are rigid and well ordered below Tc but are in fluid like liquid -crystalline state above Tc indicates the phase transition temperatures of various phospholipids. Liposomes with low Tc (less than 37°C) are fluid like and are prone to leakage of the drug content at physiological temperature. But, the liposomes with high Tc (greater than 37°C) are rigid and less leaky at physiological temperature. The phase transition temperature also governs the liposomal cell interaction. Liposomes with low Tc lipids have high extent of uptake by RES when compared to those with high Tc lipids. Incorporation of cholesterol in the bilayer can decrease the membrane fluidity at a temperature greater than phase transition temperature, which gives stability to liposomes.
THERAPEUTIC APPLICATIONS OF LIPOSOMES:
(CHRAI ET AL., 2001) When a conventional dosage form fails to provide a desired therapeutic effect, then new drug delivery systems are developed. Liposomes are among such systems which provide a superior therapeutic efficacy and safety in comparison to existing formulations. Some of the major therapeutic applications of liposomes in drug delivery include: (Johnston et al., 2007) Site-avoidance delivery (Chrai et al., 2001 ) The cytotoxicity of anti-cancer drugs to normal tissues can be attributed to their narrow therapeutic index (TI). Under such circumstances, the TI can be improved by minimizing the delivery of drug to normal cells by encapsulating in liposomes. Free doxorubicin has a severe side effect of cardiac toxicity, but when formulated as liposomes, the toxicity was reduced without any change in the therapeutic activity.
Site specific targeting (Chrai et al., 2001 ) Delivery of larger fraction of drug to the desired (diseased) site, by reducing the drug's exposure to normal tissues can be achieved by site specific targeting. Encapsulating the drug in liposomes can be used for both active and passive targeting of drugs in order to achieve a safer and efficacious therapy. On systemic administration, long circulating immunoliposomes are able to recognize and bind to target cells with greater specificity. In patients with recurrent osteosarcoma, there was an enhanced tumoricidal activity of monocytes, when muramyl peptide derivatives were formulated as liposomes and administered systemically. Sustained release drug delivery (Benech et al., 2002) Liposomes can be used to provide a sustained release of drugs, which require a prolonged plasma concentration at therapeutic levels to achieve the optimum therapeutic efficacy. Drugs like cytosine Arabinoside can be encapsulated in liposomes for sustained release and optimized drug release rate in vivo. (Shehata et al., 2008) Tumors that develop in the intra-peritoneal (I.P.) cavity can be treated by administering the drug to I.P. cavity. But the rapid clearance of the drugs from the I.P. cavity results in minimized concentration of drug at the diseased site. However, liposomal encapsulated drugs have lower clearance rate, when compared to free drug and can provide maximum fraction of drug in a prolonged manner to the target site. (Shehata et al., 2008) Immune response can be enhanced by delivering antigens encapsulated within liposomes. Depending on the lipophilicity of antigens, the liposome can accommodate antigens in the aqueous cavity or incorporate within the bilayers. In order to enhance the immune response to diphtheria toxoid, liposomes were first used as immunological adjuvants. (Johnston et al., 2007) Numerous or various type of liposome formulations of numerous anticancer agents were shown to be less toxic than the free drug. Anthracyclines are drugs which stop the growth of dividing cells by intercalating into the DNA and, thus, kill mainly rapidly dividing cells. These cells are not only in tumors but are also in hair, gastrointestinal mucosa, and blood cells; therefore, this class of drug is very toxic. The most used and studied is Adriamycin (commercial name for doxorubicin HCl; Ben Venue Laboratories, Bedford, Ohio). In addition to the above-mentioned acute toxicities, its dosage is limited by its increasing cardio toxicity. Numerous diverse formulations were tried. In most cases, the toxicity was reduced to about 50%. These include both acute and chronic toxicities because liposome encapsulation reduces the delivery of the drug molecules towards those tissues. For the same reason, the efficiency was in many cases compromised due to the reduced bioavailability of the drug, especially if the tumor was not phagocyte or located in the organs of mononuclear phagocyte system. In some cases, such as systemic lymphoma, the effect of liposome encapsulation showed enhanced efficacy due to the continued release effect, i.e., longer presence or long time of therapeutic concentrations in the circulation, while in several other cases, the sequestration of the drug into tissues of mononuclear phagocyte system actually reduced its efficacy. Applications in man showed, in general, reduced toxicity and better tolerability of administration with not too encouraging efficacy. 
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CONCLUSION
A number of drug candidates or chemical molecules which are highly potent and have low therapeutic indication can be targeted to the required diseased site using the liposomal drug delivery system. Liposomes have been used in a broad range of pharmaceutical applications. Drugs encapsulated in liposomes can have a significantly altered pharmacokinetics. The efficacy of the liposomal formulation depends on its ability to deliver the drug molecule to the targeted site over a prolonged period of time, simultaneously reducing its (drug's) toxic effects. The drugs are encapsulated within the phospholipids bilayer and are expected to diffuse out from the bilayer slowly. Various factors like drug concentration, drug to lipid ratio, encapsulation efficiency and in vivo drug release must be considered during the formulation of liposomal drug delivery systems. Finally, liposomal drugs exhibit reduced toxicities and retain enhanced efficacy compared with free complements. The development of deformable liposomes and ethosomes along with the administration of drug loaded liposomes through inhalation and ocular route are some of the advances in the technology and very useful in pharma Industries. Thus liposomal approach can be successfully utilized to improve the pharmacokinetics and therapeutic efficacy, simultaneously reducing the toxicity of various highly potent drugs. However, property of liposome based on the pharmaceutical applications and available products, we can say that liposomes have not definitely but surely most acquire space in pharma Industries and also established their position in modern delivery systems.
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